Histamine depolarizes cholinergic septal neurons.
1. Bath application of 10 microM histamine (HA) resulted in a depolarization or inward current in 58/59 cholinergic neurons located in the medial septum and nucleus of the diagonal band of Broca (MS/DBB) in a slice preparation of rat brain. 2. In bridge mode, the histamine-induced depolarization consisted of both fast and slow phases; inward currents that followed the comparable time course were observed under voltage-clamp conditions. The fast depolarization was associated with variable changes in input resistance, while the slow depolarization always was associated with an increase in input resistance. 3. Both fast and slow responses persisted in the presence of tetrodotoxin (TTX), but only the fast response persisted when transmitter release was abolished by bathing the slice in either a low-Ca(2+)-, high-Mg(2+)-containing medium or one containing Cd2+. 4. When ramp voltage-clamp commands were applied during the fast depolarization, the resultant current-voltage (I-V) curves did not intersect over the range of membrane potentials from -130 to -30 mV. Ionic substitution experiments suggested that the bulk of the ionic current flowing during the fast depolarization was carried by sodium ions. 5. The I-V characteristics of the slow inward current identified it as a reduction in an inwardly rectifying potassium conductance. 6. The fast depolarization was significantly reduced by the H1 receptor antagonists pyrilamine and promethazine, but not by the H2 receptor antagonist cimetidine. Neither the H2 receptor agonist impromidine nor the H3 receptor agonist R-alpha-methylhistamine mimicked the response to HA. None of the agonists or antagonists had any observable effect upon the slow depolarization. 7. We conclude that HA directly depolarizes cholinergic MS/DBB neurons by acting as an H1 receptor, which primarily couples to an increase in a TTX-insensitive Na+ conductance. Additionally, HA evokes a slow depolarization mediated by a decrease in an inwardly rectifying potassium conductance but is not generated by activation of classically defined HA receptor subtypes.